Abstract
Introduction
form of apelin-13 containing the pyroglutamate group at the N-terminus of the peptide. The 93 twelve C-terminal amino acid peptide is considered the minimal required sequence for apelin 94 biological activity (40). Presently, it is not known whether differences exist in the expression of 
116
Human placental chorionic villous tissue collection: Immediately after delivery (within 117 15 min), the whole placenta was collected on ice, and tissue sections were taken from the center 118 of the placenta, near the umbilical cord attachment site. For each tissue section, the maternal 119 basal plate and fetal membranes were removed so that only the fetal villous tissue was present; 120 areas of necrosis or tissue damage were avoided. Each piece of tissue was either 1) snap frozen 121 in liquid nitrogen and stored at −80°C for future experiments (4), or 2) several small pieces were 122 placed into a cassette and fixed in 10% neutral buffered formalin for 24 hours for 123 immunohistochemistry. The tissue was taken as part of a previously published study (4); the 124 additional aliquots used for the study were kept frozen at -80ºC until analyzed.
125
Human placental chorionic villous explant culture: Chorionic villi were collected 126 from women with normal and preeclamptic pregnancy using the same criteria as described 127 above. After 2 hours of equilibration period, chorionic villi (1 gram of tissue) were exposed to 1 128 nM of Ang II alone or in combination with losartan (1µM), an antagonist for AT 1 R for 2 hours 129 under 5% N 2 (pO 2 in media = 60 mm Hg) supplemented with 5% CO 2 as previously described by normal and preeclamptic pregnant women were tested. The RIA assay recognizes the C-terminal 
187
Western blot hybridization: Placental (100 µg of the total protein) homogenates were 188 prepared for the detection of APJ receptor by Western blot hybridization as described (55).
189
Rabbit affinity purified polyclonal anti-APJ antibody recognizing APJ at 62 kilodalton (kDa)
190
(Millipore, Merck KGaA, Darmstadt, Germany), was applied overnight at 1:600 dilution at 4ºC.
191
The data were quantified using densitometry (MCID software); the results were expressed as 
Results

214
A summary of the patient population characteristics is shown in Table 1 . There were no 215 differences in the biological age between women with normal and preeclamptic pregnancies.
216
Preeclamptic women had pregnancies that were on the average 1.6 weeks shorter; their babies 217 were 16% smaller. The majority of women in the preeclamptic group were diagnosed with a late-218 onset form of preeclampsia (4). Preeclamptic subjects had 17% higher body mass index 219 compared to normal pregnancy group. Systolic and diastolic blood pressures were greater in the 220 preeclamptic group versus normal pregnancy group (Table 1) .
221
As shown on Figure 1A , the content of total apelin determined by direct RIA was 222 significantly lower in preeclamptic chorionic villi, compared to normal villi (n=20-22, p<0.05).
223
Tissue mRNA levels of apelin prepropeptide tended to be lower in preeclamptic chorionic villi Figure 3A , B, and C). Finally, an additional immunoreactive peak that eluted at 15 min appears to be the oxidized form of apelin-12 and was 252 also evident in both groups ( Figure 3B , lower insert).
253
Since ACE2 may contribute to apelin processing, we utilized a fluorescent assay to 254 quantify activity in the villi. In Figure 4 we show that the preeclamptic chorionic villi exhibit 255 significantly higher ACE2 activity as compared to normal villi (n=18-22, n<0.05).
256
We then determined the extent that villi may release apelin peptides using an ex vivo 257 incubation system coupled to apelin detection by direct RIA. In Figure 5A , we show a significant 
306
The blood pressure-lowering actions of apelin-12, apelin-13, and (Pyr We noted additional immunoreactive peaks on chromatogram that did not correspond to 329 any of the apelin standard peptides. Although the exact mechanism for formation of these 330 additional peaks is presently unknown, increased oxidation during the tissue processing protocol 331 may contribute to their formation. As in our study, an oxidized form of (Pyr Apelin Content 
